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• Rate determined by fitting data to a linear equation 
(y=mx+b). 
• K209R and H213Q show an increase of rate 
compared to the control and S206D. 
• Mutants were proposed to show decrease in 
specificity for Ric-8A.
• TFA needs to be performed again to confirm the 
gain-of-function mutants. 
• Best to fit data to a first order equation. 
Results
Acknowledgment
Conclusion
1 Gregory Tall, A. Krumins, and A. Gilman, Mammalian ric-8A (Synembryn) Is a Heterotrimeric Gα Protein 
Guanine Nucleotide Exchange Factor, Biological Chemistry, Vol. 278, No. 10, March 7th, 2003
Switch II Region in Gαi1: Specificity for Ric-8A
Melissa Roseleip*, Baisen Zeng* , Levi McClelland*, Stephen Sprang* #
*Center for Biomolecular Structure and Dynamics, #Division of Biological Sciences, 
University of Montana
Introduction
• Gαi1 is intracellular protein that functions 
near the plasma membrane. 
• Activated through exchange of guanosine 
diphosphate (GDP) for guanosine 
triphosphate (GTP).
• Inhibitor of Adenylyl Cyclase, an enzyme 
used for the production of cyclic adenosine 
monophosphate (cAMP).
• Utilizes Ric-8A which acts as a guanine 
nucleotide exchange factor (GEF) within the
cell1.
This experiment was constructed to test the specificity of 
Ric-8A for Gαi1. Ric-8B is used as a GEF for Gα(s) which is 
the activator of adenylyl cyclase. We propose that the 
switch II region in Gαi1 has specificity for Ric-8A. If that is 
true, we expect that by changing the switch II amino acid 
sequence in Gαi1 to that of Gα(s), it will become a poorer 
substrate for Ric-8A. I mutated the three residues in Gαi1 to 
their counterparts in Gα(s) to test this hypothesis. 
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1. Gα:GDP binds to GPCR on cell membrane
2. Gα:GDP:GPCR undergoes conformational change, releasing GDP
3. Gα:GPCR accepts GTP →Gα:GTP is released from GPCR
4. Gα:GDP is formed after hydrolysis of GTP
5. Gα:GDP binds to Gα after release of GTP
6. Ric-8A used as a GEF for Gα:GDP, releasing GDP → Gα:GTP
7. Gα:Ric-8A:GTP is formed, Ric-8A released from complex
Gα Protein Signaling 
•Site Directed Mutagenesis using Polymerase Chain 
Reaction 
• Constructed three single mutants. 
H213Q
S206D
K209R
•Amplification of Plasmid
•Transformed E. coli competent cells with mutant and wild 
type plasmids
•Expressed protein in bacterial cells via over-night growth
•Harvested E. coli cells
•Purification 
•Cell-lysis and isolation of soluble fraction
•Gravity column with GST-affinity resins
•Ion-exchange chromatography
•Size-exclusion chromatography
•Tryptophan Fluorescence Assay 
•2µM Gαi1 WT and mutants
•4µM Ric8A-491
•20µM GTPγs
•Tryptophan Fluorescence Assay (TFA) monitor movement of 
residue tryptophan 211 in the control and mutant proteins 
upon nucleotide exchange, which ultimately translate to GTP-
binding. 
•When GTP binds Gαi1, Switch II becomes more structured 
than in the GDP-bound form of Gαi1. 
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